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(57) Abstract: The present invention relates to organic composite material including inorganic nano-matcrial. The material can 
meet applied demand by selecting corresponding organic material and inorganic material and colligating their several excellent 
properties. One kind of composite material can be inorganic polymer material (B) dispersed in specific polymer with nano- 
particlc form. Another kind of composite material can be in organic polymer material (B) filled in perforated and reticular 
polymer material (C), then forms entwist and network structure material including open micropore by mutual cross linking of 
inorganic polymer material (B) and mutual entwist of inorganic polymer material (B) and perforated and reticular polymer 
material (C) The present invention also relates to preparation method of aforementioned composite material and usage in low- 
temperature fuel cell, secondary cell, lithium cell, filtering, gas separating, electrodialysis, inverse penetration and these barrier 
separation process. 
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n&m, mm&Ni am^m, wM&mm ^^^mm^mm 
mm&x. u-^mmnr^it, iiiifcWi^JiSjiiiKi^iis. @jJt 

ffiWNS: i) itJRW^ft^ft^. #J3t^*mffi(B^^ soo 

^ Jto Helmer-Metzmann, F., Ledjeff, K. *P Nolte, R. EP0574791A2 4 1 
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^m^mm^mmoH^m, ^^^mmm^T^^mm^Mmitmn, speek 
^rmmmmmmm^, wfflft%.7#m#.mm> miumxtmrnm^^ 

J| Kerres, J.. Ullrich, A..Hein, M^Gogel, V.ffl Jorissen, J.R^ 2001 ^ 3 M 14-15 
0 ^mW> 17 /IgTOn#lMtf^Stuttgarter Plastic Colloquium)., M&Ift 

io aw^MPi(Psu-so 3 Li), }mmm^Mmm(Psu-so 2 u)mmmmmm,^mA 

l-fCH 2 ^ I 

PSU-S02Li + l-f CH 2 ->- 6 l + Li-S0 2 PSU ► PSU - S0 2 -f C 6 H 12 ^- S0 2 - PSU {it^Z®) 



PSU - S03Li + PSU - NH2 ► PSU - NHa + 'S03 - PSU (Vnm&M) 

15 H+ 

7®m&, m^TBtttt^afcttiW. ^it^f4^^^fiii(-cH 2 -cH 2 -cH 2 -) 
^xm±mm7-Mn§im^^^m^m^mm%xw, %® 

20 Jk&ftmfoWkWARtilW&BL. 08 ft, Tazi,B.*nSavadogo,0.£ 1999 ^7 J! ^ 

International Symposium on New Materials for Electrochemical Systems) ^fy-^iSL^.^ 

Staiti, P> Freni, S.ft Hocevar, S. 
25 (Journal of Power Sources) 2000 H 90 ffl±£H[ftfijf 

^ffip^^^tt^-Ms^^^^ititcPBi^M^wafp^m^Jio « 

ific^rS^fflW^M^t. ««fflWS^^#/KEZ.*&(PP/PE)!ft?LJgt. 

30 PP/PEH^ffe^#ffl^ffil5 Li + ^#M#PJafPP0^EPiJFo {§ PP/PE^*^^ 
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(1) fW^f(A), 

15 (ai) ^w-^^^^it'f4^M'itt^a^m^ti,M^m^^«^'i'Ma^ 




20 



(ii)&g!2A~Fi£ggS: 




CH3 



C - 



O 



25 



(A2) f^#«(PBi)fni§m» ; 

(A3) &n i m$faffift%i&V9. 

(2) ^m^^^#!4(B), &fH: 

(bo &&mm£%}, 



o 



0 



0 



0 



M i£i Si, Ti> Sn, W fP P; 
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(B2> m^itmm^.mmm.m 
(B3) fo&#m%&mm&yi} 



o 



o 



- O - Mi - O - 



o 



o 



M,. M 2 #3lJi£gSi> Ti, Sn, W ft ?; 

5 (B4> m^mmm), (B2), (m^mi&^mmm^mm^M^ 
mm-, 

m^mmmmmm(spEEK), ^mukspek), m«MK(spEEKK), 
10 5iit^^siPi(spES), mitm^M(s??o), mitmmm.(s?su), miummmm 



15 Pm%^ft?m(B)Qt&®%%* M % Ti m Si tt&£MJg£to(Bl), 

Ksi^S5z,*tsa«^(B2), w& m, m m 2 Ti si si M®t&&m&ikmm 
£4&(B3). JW3*(B4)+ttj»f^«tfcfffl«i*«ll«, Mm, mg»»&flm», 

(l) £ftra#3R£-*l*m(C), 0f^*^i£i*Z,#(PE)^ ^M'J#(PP)> m 

HmziM(PTFE), ^iiiis(PEEK), ^mm(PES). mmw.m, URt 
w-^aK^^sttsRSEtttfiBawa®*^*!. 0f^w^a^s-so 3 H, -no 2 , 

-NH 2 ^P-H 2 P0 4 ; 
25 (2) ^if5#i^-«4(B), &£h 

(Bl) &&JR3te*l. 



{(CF 2 -CF 2 ) n -CF-CF 2 }- 
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0 o 

1 I 

O-M-O-M-O- 

I I 

M^g Sis Tu Sn> wm P ; 

(B2> MXimfifo&mmm 
(B3) $gi#x&&Ji$£4fti 

i i 

0 o 

1 I 

~ _ 0 _ M1 _ o _ - M2 - O 



M n M 2 ##J&gSk Ti> SlK WfPP; 

0TSI?&(Ti(OBt) 4 ), 0TSH^(Sn(OBt) 4 ), 0TSSl^(Zr(OBt) 4 )> MttMMi 

15 EgTSHIi:(Ti(0Bt) 4 ) o 

I^ti^S®^t.'fi^a^5)-fW4(B}ttj|«]Mt M % Ti m Si ft 
20 &£Jlf^i!i(Bl)> S£ttl&Z J &£&£^(B2)!a&M 1 fl M 2 ##J;*J Ti ft Si W 
«©^^^MH^tl(B3)c 

&ft> '#^J$fW^^^«^^o 

25 swt^^ : $ij^^Bfr^mi^^^^*4(B)a<]^^(i), ^ft^m^fr^ 
±3i(Bi)s (B2), (B3)^(B4) ; m&sffi &wmi^ti(A)£$ttwtiiM* &}& 
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^i±^(Bi), (B2) §g(B3); mmmwmytmgiimwm^mimiQmim*-, 

pm* m^pmizm^^m 
^^^0T*n^(Ti(OBt) 4 ), mrmmm(Sn(OBt) 4 ), mrmm^(zr(OBt) 4 ), m 

#W£0TSBE$fc(Ti(OBt) 4 ). 

mm, mmmmm^xm. 

20 

mm 

25 ikm%®^Mm, 

m 3 n.2 wt.%(WTj?fwww^»*&JSfi*%)jSfSfti*z.ft*a*^fi«i 

30 m 4M%mm 3 tffl«^»gfettw«s4fc*z.«»s«i^w x^mmm. 
m 5 3 * 3- 40 wt.%^m^^^tt^^^;ft^^fissii^^^^ 
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m 7 m%MM 5 ^^w^mmmm^itmz.mmmm.mm^n^mm^ 

(ii)M: 

(i)MWT7?#S: 

0 O CF3 CH3 
II II I I 

-CF2-; -O-i -C-; -S-i 

O CF3 CH3 

ftffffifo, #J& Helmer-Metzmann, F.> Ledjeff, K.fP Nolle, R. ft Hfc W ^ *) 
EP0574791A2o A&E&tt&ftXtmikl&JllM&m 
(SPEEK^ff&S, #£&'£*in$M5&g. #£Cui,W. *0 Kerres, J. 
5PJ PCT/DE99/00929o 

(Bi) 

1 i 

0 o 

1 I 

O-M-O-M-O- 



MM Si, Tk Sn, W^flPo 
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(B2) m3akm&m,mMmfa 

^^m^M^itM^^Mmmm^mA^^^^o mat 

EtO °E< 
E ,0— s/eiO OEt 

\/ \ 

EtO Si EtO O OEt 

Et0 \ \l—OB OeNi'LoE! 

V oA JU OE, [5* I] 



</ O— Si— O 7 0_Si_-OE. 

Si O OEt 0Et 

/ \/ 
i0 Si OEt OEt 

j O Si^ — 0 

\/ \ \ 
SI OEt OEt SI OEt 

ek/ \>Et gjNjEt 



(hPSiOEt) ) 



(B3) ®&£ffc&£m£i8! 

I I 

0 o 

1 I 

« — _ o _ M1 _ o - - M2 - O - " 

I I 

M P M 2 ##J&S Si, Tu Sn, W ffl P» 

(B4) ffi^^W(Bi), (B2), (B3)*ffift®mmftifom&&mm%tiiftft 



O — M - OH + H3PW12O40 ► O - M - OH2 + [H2PWi2O40]" 

I I 
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5 %m&s®*mm%.>. 




10 m^m^nm^ 

is -ch 2 -ch 2 - -cH 2 -%mw&ntiiw-mmmftft, *%w®n&m&*Tvt% 

itt^h ^^^mtmmm^mn^^mm, turn 

* hpsiom ^^-ft^ 0.1-70 wt.%. i)tmmm-^^mm^^m^mmmm 

(SPEEK)Wffl^^^(H 3 PW 12 O 40 )efe'I4Kl hPSiOEt ftffiT^fc^JBI. H 3 PW 12 O 40 
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£ hPSiOEt <f 0.1-90 wt.%, ^ H 3 PW 12 O 40 hPSiOEt £ g^M*4^ 

^S^H^W^i:^ 0.1-70 wt.%, W&^(A)#^ftiti#^W(B)fi«j&Si;37 

smite 

15 (hPSiOEt)o nBL&tiimisiT: 




[5* II] 

25 £$JW^T«&K}»£i4o 

hPSiOEt raz/jt 



-io- 
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hpsiom m^±m^km^^^mz,Mn^m, &±m&^ hpsiom w^apm^ 
90 m.%.i)t^M.^m^^^mnm(n 3 ?w l2 o 40 )^m hpsiom mrnz^m 

%&$k, ^t^^^m(H 3 PW 12 O 40 )^'l4WhPSiOEt W^SRTi^^90wt.%, ±j££ 

5 m^u^uM^^mHB)m^im^m^mnn(c)^^Mi^mmif a 



10 %mmm®muiimftT: 

. Ttm^fc: ^m^miEDX), Mm$m% 20 kv 

. mmfe'&mh. B££&(TGA), mm&m% 10K/min,2K/min,O 2 /N 2 
. Plirt^if^, Mfk&$i% 100 mHz-500 KHz, 25°C, 

. M?L»&?L&#*i!: fflBET^Tt-##tiEtb^®^, ffl B.J.H #&itlT 



-xl00% 



%mm 1 
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* 1 









m Ml wi/o 










24 3 


NMP 


lb 


SPEEK 


hPSiOEt 


3.2 


NMP 


lc 


SPEEK 


hPSiOEt 


10.0 


NMP 


Id 


SPEEK 


hPSiOEt 


30.5 


NMP 


le 


SPEK 


PTiO 


8.3 


DMAC 


If 


OnlEElS. 


PTiO 


15 1 


DMSO 


lg 




PSiO 


10.2 


DMAC 


lh 


SPPES 


PSiO 


15.2 


DMAC 




SPPO 


PTiSiO 


18.8 


DMSO 


ii 
*J 


SPSU 


hPSiOEt 


25.9 


DMAC 


lk 


PBI 


PSiO 


8.3 


DMAC 


11 


PSU-H 2 P0 4 


PSnO 


5.3 


DMAC 


lm 


PSU-COOH 


PTiSiO 


4.2 


DMSO 


In 


Nafion 


hPSiOEt 


39.6 


NMP 


lo 


Nafion 


hPSiOEt 


72.3 


NMP 



SNPEEK^TOM^MII. SPEEK ^M^HM, SPEK ^.TfrWiVC 

mmwi, sA?EEKm^mitu^Mmmm> s?es m^mitMmmm, sppesh* 
mnwm^mmm, s??ommmm^n, s?sv ^mitmmn, pbi^h 



5 PSU-H 2 P0 4 ^^^-H 2 P0 4 mm^mm, PSU-COOH 31^-COOH 

mm^mmm, Nafion m^mm^m^®-, 
KPSiOEtm^nicfoMzmmmmffi, PTio^^Mttn^cip m# ti 

£JSH£$J(B1)), PSiO ^^Jiii^^CBP M Si 6tl&£JSI£l^f(Bl)), 
PSnO m^&ltm®>m&V>)(^ M % Sn W*f^M*-&»(Bl)), PTiSiO ^iftf^ 

NMP^J N-¥SRtt^'^ffi. DMAC^HN'-ZL^SZiBtBci DMSO ^ZlEPSM 

Wo 
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m 2 



m. tT on 




Tin ^XV^P^id'Mrf'R'i 


ma. wt/o 






olNi Cj X > rv 


nroiuni 


0 5 


NMP 


2b 


SNPEEK 


hPSiOEt 


1 1.2 


NMP 


2c 


SNPEEK 


hPSiOEt 


20.5 


NMP 


2d 


SNPEEK 


hPSiOEt 


24.3 


NMP 


2e 


SNPEEK 


hPSiOEt 


39.2 


NMP 


2f 


SNPEEK 


hPSiOEt 


56.8 


NMP 


2g 


SNPEEK 


hPSiOEt 


68.4 


NMP 



^TxiC^m^tKSNPEEK)^. miS\, ® 3 ^tB7^ 11.2 v/tVoM^M ^ftSS 

^^wa^^S^^MSg^Hi^^^^T^MM^o pTJal, £ i hPSiOEt 



5 iinjmmisMf&MKmffi*, ftft&mitmmmmmm*. 

1.5X10" 4 m 1.0xlO- 2 S/cmo IWffiS^f 40%. 
%^3 

o 

^ 0 __^_0--{3-C-O^ (SPEEK) 

(SO3H)0.4-0.5 

5iM^ 40-50%o 

-om pj/xm^-oh, -oh mm^m-#mmmmm%M)$)mik, -g^mum 

^w^j^-^&^T: mn%ftjiLz>mmi&&&(hPSiOEt)mM&z*m*, ®£ 
j]uAiu^3m^mmmmm^^m(mwA: m^m, ^hsiwa: mmm), £ 
20 -MurmWo &m 3 * h 3d ^w, *pa 31.3 wt.% 

fcSZ.fc£?ift&tt&i:**if!ftaj). «F SPEEK *jl¥SN-¥aUilt^S 

(NMP)*, M% SPEEK-NMP IfoJS, £ffi#Tft±&#JftM HPWA/hPSiOEt 
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m 3 ^^^^^tthPSiOEt^se^ 







%£mmm wt% 


3a 


HPWA 


5.0 


3b 


HPWA 


14.7 


3c 


HPWA 


26.7 


3d 


HPWA 


31.3 


3e 


HPWA 


47.6 


3f 


HPWA 


64.5 


3g 


HPWA 


84.5 


3h 


HSiWA 


0.5 


3i 


HSiWA 


5.9 


3j 


HSiWA 


20.2 


3k 


HSiWA 


40.4 


31 


HSiWA 


70.5 


3m 


HSiWA 


85.2 



5 mmm%izmm 4 #r^= &4<&£ikhpwa n HsiWA)^**^ %m 



* 4 









ffiS wt% 




4a 


SPEEK 


HPWA/hPSiOEt 
(31.3 wt.%HPWA) 


10.0 


iSl/NMP 


4b 


SPEEK 


HPWA/hPSiOEt 
(31.3 wt.%HPWA) 


31.3 


£H/NMP 


4c 


SPEEK 


HPWA/hPSiOEt 
(31.3 wt.%HPWA) 


40.0 


ZjII/NMP 


4d 


SPEEK 


HPWA/hPSiOEt 
(31.3 wt.%HPWA) 


64.5 


ZiSl/NMP 


4e 


SPEEK 


HSiWA/hPSiOEt 
(40.4 wt.%HSiWA) 


5.0 


£lf/NMP 


4f 


SPEEK 


HSiWA/hPSiOEt 
(40.4 wt.%HSiWA) 


24.5 


ZiSI/NMP 
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m 4 %%®mm&&to hpsiom ® x Mmmm* £@##&T«m«£& 

hPSiOEt^iSo 

ffl$&£##Ti£(2 K/min, 0 2 , TGA)jS1t M: £ 0°C-300°C MjgM 1*1 

10 j^iUT 450°CHt, HPWASKHSiWA?f$&#A¥, 31 745°C W^fftS tfjSs&M^ 
fllfci^, ^HPWA^B^%P 2 0 5 ^HSiWA6<J^tlSi0 2 o 

#S««»attW«4fcJRZ,«a««iiM#W*^«S 0.2N ftttKtttt 
4^ 80°C£fca 1 />0to fflyffzki^, ffl edx atf^Wc M 6 ft*. M 

15 ntw, s> p, si, o^tc^, ijftRTJB.lEKtt^^^ft^'JKfi^ffaSW. 

10-60 wt.%#?£M, 25°Clftl|«£ 2.6X10" 3 M 1.4X10" 2 

S/cmfft?Slil*Jo 

20 

%mm 4 

t^ftm^Mxk 85 wt.%, &%faftfr¥#&(p)m&ftmftm&tottn(c)to&m 

30 Mifo 
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37 -JL r5l -1A 




qp in ^ -4V -id" M 

fRM% EB -ft- «?t% 
^CSjBVrtqM WI/o 






PF Hi 
ire, 


fir olvJEl 


69 8 


~ ^ ^ 


5b 


PTFE 


hPSiOFt 


25.5 






PTFF Hit 


hPQiOFt 
ur oiv_/.ci 


65.6 




5d 


PTFE M 


hPSiOEt 


76.5 


— ¥^ 


5e 


PEEK M 


PTiO 


35.3 


NMP 


5f 


SPEEK Wk 


PSiO 


70.6 


THF 


5g 


SNPEEK m 


PSnO 


60.1 


THF 


5h 


PESil 


PSiO 


45.8 


THF 


5i 


PPjgl 


PTiSiO 


75.2 


NMP 



&s PE^Z* PTFE3;I|S0iCZJ$, PEEK^«HH, SPEEK 3j$t^« 
iiS, SNPEEK^M^«MIM, PES**KBHW» PP^MM; THF 3/0 

K^mM IBM. 



3?jfifl9 5 

#£b&*&»^&m£8#w* ; f£±, ^sffi*!^^. m« hPSiOEt 
io w^i^*SRrw^^Mw^tkws^Ji(^ 6). ^mi*^ 

3t^jK+MiS-MW^*^riS9o wt.%, tt^nft^ttnwmziimftm^w 

^ 6 









mm. wt% 


6a 


PE ®t 


hPSiOEt 


5.2 


6b 


PEM 


hPSiOEt 


20.1 


6c 


pEji 


hPSiOEt 


48.5 


6d 


PEji 


hPSiOEt 


69.8 


6e 


PEJi 


hPSiOEt 


80.0 


6f 


PEJI 


hPSiOEt 


86.5 



15 mnm^T^mmmmM^mMiu±mmn^mmnm%, Rmn^mM 
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XSffiE4Mg£#(#JHLffl 7). 

ffl BET 2T$£#J$§fl«J-£ 80 wt.% hPSiOEt ft PE JC<£]£W?LBS#8f>& 55%, ?L 
@3HjJ# 1.5-10 ^^lEfflrt, g**^^ 1-5-3 |ft#ffifflrt. tb^MlR^ 582 

5 

&«|J 6a flJ^-t^^Sm^t/ PTiO 

io m%mm 5 hPSiOEt-PE n&m&^mTmm&moBt)*)®-^ 

OH OH 

1 1 

= Si - OH +nTi(OBt) 4 ^= Si -O ~tj\ - 0% Ti -OH 

15 (?LrtM) OH OH 

mm Ti(OBt) 4 SM4>^^S^^^W?L@^^nT^Jt#^^^]^a^^^ 
mtm^MM&m.&Mft^HU* 270°C W±(TGA, 10K7min, 

o 2 ) 0 m^^m^kM^m^i^ 10-35 wt.%^mart, ^ffiisw#%«7.8 

X10' 4 S/cmM 1.74X10" 3 S/cm #J ?B HI l*J . 
20 £ £»J 6b fn«^ 6c 4" . #3'Jffl Sn(OBt) 4 ft Zr(OBt) 4 ft#£»J 6a * 

^Ti(OBt) 4 , RttegmM 6& m\5%Mm6*famtt}g%. 
mM 7 

25 &%M®\ 7a $35 5 <$mn&} hPSiOEt-PE g/£$££$HIMtfj£@f^ 

30 m^un^mmmmn^m^, mnm^tm^ 5-25 wt.% ^iehi*i, 

^m««nnm4'W^Mjg^ 300-C!M±(TGAs 2K/min, 0 2 )» ^25°Cfl^% 
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10%H 2 O)£ 2.0X10- 3 M 9.6X10" 3 S/cm &*J?5H|*|o ft 95°C W-^ 
1.28X10" 2 M 2.54X10" 2 S/cm MSftc 

S^«SM7b, 7cf0 7d^, #3"Jffli££ll§, Sf@MOT®mitftW«mg?i£ 

m^, ^#a^^ae$M^j7affiiwiw«, mm\m%* 

5 

IWW^^I. fN^^ttk, «#^£MSS*fM (Nafion) til^lM 

10 

#p n qMf.R: 25cm 2 ^mmm-. 1.0mol/l S^ffi^: 1.5bar 
W.W'MM: 4.0ml/min «: 70 °C 
PB$: PtRu: 5.2mg/cm 2 [M: ISH (Pt-Black): 6.8mg/cm 2 
15 M^M: ffifcPl: 0.12 Q.cm 2 ; J?g: 30nm; ^IMWU 

fftH (Nafion) : MfcPl: 0.12 Q«cm 2 ; J^jg: HO^m; 40 °C 



* 7 



i ( mA/ cm 2 ) 


U(mV) 


feffi (JKJK Nafion) 
IJ(mV) 


0 


795 


771 


20 


615 


639 


40 


585 


616 


60 


564 


602 


80 


553 


587 


100 


535 


571 


120 


519 


552 


140 


501 


531 


160 


483 


509 


180 


466 


484 


200 


448 


459 


220 


428 


435 


240 


403 


411 


260 


374 


312 


280 


367 


366 
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